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CYTOLOGICAL ASPECTS OR GONADOTROPIC CELLS AND PRE-OPTICONEUROHYPOPHYSIAL 
NEUROSECRETION DURING THE OVARIAN CYCLE OF EUDONTOMYZON DANFORDI. 
by B. M o l n a r and S. S z a b o . 
Studia Univ. Babes-Bolyai. Ser.Biol., l8, 1973. 105-13. 
Translated by P. L.Nock 
The connection between the activity of the gonadotropic cells 
of the hypophysis and the neurosecretion in the pre-optico neuro-
hypophysial system in different groups of vertebrates has been examined 
by a great many authors. It has-been established that in many species there 
exists some kind of synchronism between the sexual cycle and the. cellular 
activity of neurosecretion, a fact which has led. to the prevailing idea 
that gonadotropic activity in the hypophysis is regulated by the hypothalamus' 
(14, 10, 11, 16). 
The results of experiments made in this direction on Cyclastomata 
are not conclusive (4, 12). We have proposed the following cytological 
changes in gonadotropic cells, oocytes and the neurones in the neurosecretory 
hypothalamo- hypophysial system of the cyclostome Eudontomyzon danfordi 
Regan in different periods of the year. The results of these histological 
experiments are shown in the following paper. 
Material and methods 
The materials for research came from adult individuals of Eudonto-
myson danfordi Regan taken from the rivers Somes-Rece and Ivo (Harghita 
district) at different times of the year. Altogether we examined 35 females 
consisting of 11 young adults (length 175-l30 mm. taken in June), 10 adults 
(length 225-230 cm., taken July-August), and 14 old adults (length 240-
250 mm., taken in September). Note that the larval stage for this animal 
lasts 4-5 years, whereas the adult stage lasts only one year. Some adults 
die following reproduction (2). 
The brains, together with the hypophysis and the ovaries, were fixed 
in a Bouin solution. The sections in series with as thickness of 7 microns 
were stained with Azan and aldehyde fuchsine (AF) after Gomori-Gabe for the 
hypophysis and neurosecretion, and with haemalum (?) and Azan for the 
ovary. The PAS reaction was also applied for the glycoprotein cells. 
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Analysis of the Results 
The structural characteristics and some histophysiological data on 
the neurosecretory preoptico-neurohypophysical system, as well as on the 
adenohypophysis, have been given in our earlier papers, (15, 7, 6, 8). It 
should be remembered here that the adenohypophysis is composed of three parts: 
the pars distalis rostralis (proadenohypophysis), the pars distalis proxim-
alis (mesoadenohypophysis) and the pars intermedia (meta-adenohypophysis). 
In the proadenohypophysis there are found cells (basophilic, PAS-
positive) which stain blue, and some which do not stain. In the mesoadeno-
hypophysis are found cells which stain blue, red or are non-staining. On 
the basis of our experiments we have assumed that the gonadotropic function 
is attributable to the blue—staining cells of the proadenohypophysis. 
The neurosecretory cells are located in the preoptic nucleus and 
the striated body. In Eudontomyzon these nuclei form a single, widespread 
neurosecretory region. The extended axons lead in a latero-ventral direction 
and are formed of two tracts, which function in the ventral part of the 
hypothalamus, from which they originate in a well-developed in a preoptico-
neurohypophysical tract. 
1. Blue-staining cells of the proadenohypophysis. 
a) In the young adult specimens the cytological aspect of the majority 
of blue-staining cells in the proadenohypophysis indicates intense secretory 
activity. The cells are very elongated and are- laid out in rows. Some have 
homogeneous blue-staining cytoplasm, others contain a blue-staining material 
with hard granules. A liquefying of the secretory granules and vigorous 
staining activity of the cytoplasm can be observed at times, especially; in 
the very extended cells. Many of the cells have vacuolated cytoplasm. A 
good part of the surrounding parenchyma is composed partly or entirely of 
cells without granules (fig. 1). 
The nuclei have a varied aspect. The weakly—staining cells with 
fine granules have a well-formed nucleus, vesicles and are poor in chromatin. 
In cells with hard granules, as well as in those with homogeneous cytoplasm, 
the nucleus is frequently strongly-staining or pycnotic. 
b) In the adult specimens the arrangement of the cells in rows from 
the surrounding parenchyma is disorganised. In place of the elongated 
cells we find oval or spherical forms. In these animals the cytoplasm in 
the blue-staining cells in never without granules, nor strongly-staining. 
It is full of the product of a strongly-staining secretion, with fine granules 
(fig. 2). The nuclei have vesicles and are well-formed. The nuclear membrane 
shows slight thickenings in places. The strongly-staining or pycnotic nuclei 
are observed very infrequently, or not at all. 
c) In the old adults a large amount of secretory material accumulates 
in the cytoplasm in the majority of cells. This leads to a pronounced 
increase in blue-staining cells. The cytoplasm is full of coarse granules 
and is strongly-staining in some cells, while in others it is weakly-staining, 
with fine granules (fig. 3). The numerical connection between strongly-
and weakly-staining cells presents individual variations. In the older 
specimens in autumn, however, the strongly-staining cells nevertheless 
occur in large numbers, and compose the dominant elements of the proadeno-
hypophysis. 
The cytological aspect of the spherical or ovoid nuclei is varied. 
The Cells full of fine granules with uniformly distributed secretion have a 
nucleus which is poor in chromatin. In the strongly-staining cells the 
nucleus is stunted or pycnotic, in some cases showing signs of caryorexia. 
2. The neurosecretory preoptico-neurohypophysial system. 
a) In the young adult specimens the cell bodies of the neurosecretory 
nucleus contain a small quantity of Gömöri-positive material. With Azan a 
round, well-formed nucleus, containing a nucleolus with vesicles, is revealed 
in these neurones. The extended axons are difficult to observe; only the 
granules which appear in them here and there permit their paths to be estab-
lished. In these nerve fibres the number of droplets with a large, homogen-
eous secretion is reduced. Sometimes the droplets appear deformed. The lower 
segment of the neurosecretory tract is markedly poor in Gömöri-positive 
substance (fig. 4). The neurosecretory granules are also found ins very 
small amounts in the region where the fibres penetrate the neurohypophysis. 
The amount of neurosecretory material in the neurohypophysis is likewise 
reduced. 
b) In the adult specimens the cell-bodies of the neurosecretory nuclei 
exhibit a sufficiently large amount of fine, granular secretion. The nucleus 
of the neurones is well-formed. The axons contain finer or coarser Gömöri-
positive granules as well as numerous droplets of varying size. Some of 
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the secretory droplets are easily stained violet and contain a great many 
Gömöri-positive granules. In most of the nerve-fibres Gömöri-positive material 
is present only in the form of granules, which are either short or long. 
The path of the axons in the lower segment of the preoptico-neurohypophysical 
tract is prominent. In this region the axons full of Gömöri-positive material 
can also be traced in the initial segment of the neurohypophysis. The amount 
of neurosecretory material in the neurohypophysis is quite large. 
c) In old adults the cytological characteristics indicative of the 
functional state of the neurosecretory system are usually close to those 
observed In adults. The active cell-bodies from the principal nuclear areas 
also contain here either a great deal or very little Gömöri-positive material. 
The axons have the appearance of a string of beads, but the quantity of sec-
retory droplets along their length corresponds with that observed in adults. 
In some examples measuring 250 mm in length, the cell-bodies of the neuro-
secretory cells are full of a homogeneous Gömöri-pasitive material, intensely 
staining. The extended axons of the region of nuclear secretion are invested 
by a large number of secretory granules, which causes the axons to become 
Gömöri—positive in all their paths. Secretory droplets of different sizes 
are present in a, large number. They are homogeneous and intensely staining. 
In the ventral part of the preoptico-neurohypophysical tract the axons are 
full of a Gömöri-positive material with hard granules (fig. 5). The path of 
the nerve fibres towards the neurohypophysis is very evident. The amount of 
neurosecretory production in the neurohypophysis is significant. 
3. The ovary. 
a) In young adults the principle mass of the ovary and of the constituent 
oocytes has a diameter of 140-150 microns. The ovoplasm is dense and stains 
red weakly (fig. 6, A). The vesiculated nucleus with a diameter of 55-60 microns, 
which is situated some way from the centre, is rich in chromatin. The well-
formed nucleolus (18-20 microns in diameter) contains in its mass vacuoles 
of different sizes. 
Apart from the larger oocytes, the ovary also contains, in a much 
reduced number, oocytes which are less well-developed, the diameter of which 
varies between 60 and 110 microns. In these lesser oocytes the ovoplasm is 
denser and intensely orange-staining. Their nuclei are occasionally richer 
in chromatin than in the larger oocytes. The nucleolus does not show any 
features differing from those of the nucleolus of the larger oocytes. 
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In the larger specimens (above 130 mm.), the oocytes become bulkier, 
reaching a diameter of 230-240 microns, and the ovoplasm is very loose. The 
vesiculated nucleus, from 80-85 microns in diameter, situated away from the 
centre, contains a deformed, strongly-staining nucleolus which is also very 
compact. In many of the oocytes, the nucleolus exhibits different stages of 
fragmentation (fig. 6, B). 
b) In the adult specimens the oocytes are very bulky, having a diameter 
of 290-300 microns. In the surrounding, orange-staining ovoplasm there 
appear empty vacuole-like spaces, arranged in 2-3 rows. The nucleus is pushed 
over to the periphery, the centre of the oocytes being occupied by a basophilic 
zone, which contains the primary vitellin. This is encircled from behind 
by a granular ovoplasm which is also strongly acidophilic (fig. 7). 
c) In the older specimens the dimensions of the oocytes increase, reaching 
a diameter of 350-400 microns. In the ovoplasm the vacuoles are arranged 
in 2-3 rows, as with the specimens taken in August. The amount of vitellin 
situated in the centre of the oocyte becomes more abundant and more pronounced 
in the larger individuals (fig. 8). The deformed and intensely-staining 
nucleus is situated away from the centre. 
Discussion and Conclusions 
By using adequate staining it was possible to identify the gonado-
tropic blue-staining cells in the hypophysis of fish, as much in natural 
conditions as in experimental ones (1, 5, 9). 
In Eudontomyzon selective evidence was not possible for the gonado-
tropic cells, since here all the blue-staining cells of the hypophysis stain 
in the name manner with aniline blue and with aldehyde fuchsine, where there 
was also an identical PAS-reaction. However, on analysing the changes in 
the blue-staining cells of the adenohypophysis, the neurosecretory hypothalamo-
neurohypophysical system and of the oocytes in different periods of the year 
in young adult animals, adults and old adults, we were able to establish a 
parallel between the activity of blue-staining cells and the development of 
oocytes. 
In the young adult specimens in spring the presence of the blue-
staining cells which are very slender and without granules indicates traces 
01 an intense secretory activity. Probably this gonadotropic activity of 
the hypophysis causes the transformations observed in the level of the oocytes 
(the appearance of loose ovoplasm, fragmentation of the nucleoli). 
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In the larger specimens in summer the cytological characteristics 
of the weakly-staining cells, appearing after the recovery of the blue-staining 
ones, indicate continual working and reduction of the hormonal substance. 
This functional state of the blue-staining cells agrees well with the process 
of vacuolisation and vitellogenesis of the oocytes. On the other hand, the 
appearance and multiplication of the strongly-staining cells in older specimens 
in the autumn indicates a diminution in hormone production, and corresponding 
gradual decrease in blue-staining cells during the period of deposition. 
This fact is also reflected in the large amount of strongly-staining material 
and in the pycnotic character of the nuclei. 
From the parallel observed between the seasonal changes of the pro-
adenohypophysis and the ovaries we have deduced that the blue-staining cells 
from this part of the hypophysis are gonadotropic. This supposition is 
indirectly supported by the results of our previous experiments (8), according 
to which, in individuals treated with methyl thiouracil the blue-staining 
cells of the proadenohypophysis remain unchanged. 
SAWYER and PICKFORD (13) have shown the part played by arginine vasotocin 
in regulating reproduction in Fundulus heteroclitus. SZABO and MOLNAR (l4), 
RAI (11), TAMURA and HONNA (16) and others have observed the quantitative 
changes in neurosecretory production during ovogenesis for different species 
of fish. 
On analysing the results of our experiments, we can state that for 
Eudontomyzon there exists a connection between the amount of neurosecretory 
production and the degree of development of the oocytes. During intensive 
growth of the oocytes, when the blue-staining cells are without granules, 
the amount of neurosecretory production is reduced. At the termination of 
vitellogenesis, when the majority of blue-staining cells (gonadotropes) 
become strongly-staining, the amount of neurosecretory production increases. 
These results are not in agreement with the observations of KAMER and 
SCHREURS (4), according to which, in the cyclostome Lampetra planeri, neuro-
secretory production disappears completely after metamorphosis of the animal. 
In Eudontomyzon, neurosecretory production is not only present continuously 
in living adults, but this amount increases at some time during the advance-
ment of maturity. 
For the identification of gonadotropic blue-staining cells and the 
clarification of its connective function between neurosecretory production and 
ovogenesis in cyclostomata, adequate experimental study M s still required. 

1. Blue-staining cells of the proadenohypophysis from a young adult of 
Eudontomyzon taken in the spring. The majority of the cells are without 
granules. Stained with Azan. Mag. 90 x. 
2. B l u e - s t a i n i n g c e l l s from the pro a d e n o - h y p o p h y s i s of an a d u l t , taken in summer. 
The major i ty of the c e l l s are weakly-s ta in ing . Stained with Azan. Mag. 90x. 
Blue-staining cells from the proadenohypophysis of an old specimen, 
taken in autumn. The majority of the cells are strongly-staining. 
Stained with Azan. Mag. 90 x. 
The preoptico-neurohypophysical tract of a young adult taken in the 
spring. The nerve fibres contain a reduced quantity of AF-positive 
granules. Stained with aldehyde fuchsine. Mag. 40 x. 
5. Preoptico-neurohypophyseal tract of an old adult taken in the autumn. 
The nerve fibres are full of AF-positive granules. Stained with aldehyde 
fuchsine. Mag. 40 x. 
6. Oocytes of young adults, taken in the spring. A - oocytes with dense 
ovoplasm; B - oocytes with loose ovoplasm and fragmented nucleoli. 
Stained with Azan. Mag. 20 x. 
7. Vacuolised oocytes with primary vitellin from an adult taken in the 
summer. Stained with Azan. Mag. 20 x. 
3. Vacuolised oocytes with a large quantity of vitellin from an old adult 
taken in the autumn. Stained with Azan. Mag. 20 x. 
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